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Chapter 17: Organisms in Experimental Research 
Rachel A. Ankeny and Sabina Leonelli 
	
Abstract	
Research	 on	 non-human	 organisms	 has	 been	 a	 major	 focus	 in	 the	 scholarship	 of	
historians	of	biology,	especially	over	the	past	25	years.	This	chapter	identifies	four	
overarching	 trends	 concerning	 historical	 scholarship	 on	 the	 use	 of	 non-human	
organisms	for	experimental	purposes,	paying	attention	both	to	its	style	and	epistemic	
goals,	 and	 to	 the	 species	 and	 research	 locations	 that	 have	 been	 studied	 and	
documented.	The	first	trend	(1970s-1980s)	focused	on	organisms	as	one	of	the	many	













Non-human	 organisms	 are	 central	 to	 much	 of	 biological	 practice	 and	 play	
crucial	 roles	 in	 informing	 researchers’	 theorizing	 and	 intellectual	 trajectories.	
Biologists’	 perceptions	 of	 what	 defines	 life	 develop	 hand	 in	 hand	 with	 the	
observational	 and	 interventionist	 strategies	 used	 to	 study	 the	 characteristics,	 life	




trends	 concerning	 historical	 scholarship	 on	 the	 use	 of	 non-human	 organisms	 for	
experimental	purposes.	
A	temptation	in	approaching	a	review	of	this	scholarship	is	to	focus	solely	on	
well-known	 historical	 examples,	 particularly	 since	 several	 famous	 biologists	 have	
come	to	be	strongly	associated	with	the	particular	organisms	on	which	they	worked.	







of	 researchers	 around	 the	 world	 adopting	 them	 as	 their	 main	 materials	 for	









(Ankeny	 and	 Leonelli	 2011).	 The	 most	 widely	 acknowledged	 inventory	 of	 these	
organisms	 includes	 those	 that	have	been	officially	 recognized	by	 the	U.S.	National	
Institutes	of	Health	as	model	organisms	for	biomedical	research,	such	as	mouse,	rat,	
zebrafish,	fruitfly,	nematode	worm,	and	thale	cress.	The	merits	of	other	organisms	as	
potential	 model	 organisms	 are	 under	 regular	 debate	 (Behringer,	 Johnson,	 and	
Krumlauf	2009).		
Given	 its	 defining	 role	 for	 20th	 century	 biological	 science,	 it	 is	 of	 course	
important	for	historians	to	study	the	emergence	and	development	of	model	organism	
research.	This	approach	to	inquiry	aligns	with	other	‘big	science’	initiatives	emerging	
in	 the	 same	 period	 in	 other	 disciplines	 (Agar	 2012),	 and	 constitutes	 an	 excellent	
platform	to	examine	the	role	of	scale	and	infrastructures	in	knowledge	production,	as	
well	 as	 the	 importance	of	 translational	discourse	and	attempts	 to	apply	biological	
results	 to	questions	relating	to	human	health	and	disease,	as	well	as	 food	security	
concerns	 (Leonelli	 and	 Ankeny	 2012;	 Leonelli	 2016).	 At	 the	 same	 time,	 model	
organisms	constitute	a	tiny	fraction	of	the	enormous	variety	of	species	used	by	life	





centuries.	As	Adele	Clarke	and	 Joan	Fujimura	 (1992)	aptly	put	 it,	 the	 choice	of	 an	
organism	for	research	often	amounts	to	determining	what	 is	 the	 ‘right	 tool	 for	the	
job,’	and	there	is	a	staggering	diversity	of	jobs	for	which	experimental	organisms	have	
been	used	within	biological	research,	 that	historians	have	 labored	 to	document	at	
least	to	some	extent.	In	what	follows,	we	provide	a	taxonomy	of	this	historiographical	
work,	paying	attention	both	to	its	style	and	epistemic	goals,	and	to	the	species	and	
research	 locations	 that	have	been	 studied	and	documented.	As	 is	 the	 case	with	all	
broad	taxonomies,	this	one	acknowledges	the	presence	of	exceptions	and	outliers,	yet	
we	believe	it	is	broadly	correct	and	will	be	useful	for	others	in	the	field,	particularly	
when	 attempting	 to	 uncover	 themes,	 areas,	 periods,	 and	 organisms	 that	 are	 yet	
unexplored.		
The	 first	 trend	 that	we	 identify,	 running	 from	the	1970s	until	 the	end	of	 the	
1980s,	 is	the	treatment	of	non-human	organisms	as	one	among	many	components	
within	local	research	cultures,	with	no	specific	prominence	attributed	to	them	within	















focusing	on	 theories,	problems,	 researchers,	 institutions,	or	disciplines,	organisms	
(and	 usually	 individual	 species)	 became	 the	 main	 characters	 in	 these	 narratives.	
Together	with	this	change	came	increased	attention	to	scientific	work	and	practices	
and	greater	emphasis	on	the	provenance,	characteristics,	and	behaviors	of	individual	
species.	 Many	 of	 these	 histories	 stressed	 the	 agency	 and	 specificity	 of	 biological	
materials	 used	 in	 experimental	 research,	 and	 the	 link	 between	 attributes	 that	
organisms	have	and	the	type	of	research	approach	and	focus	being	pursued.	
The	third	trend	can	be	viewed	as	a	hybrid	of	the	first	two	outlined	above,	and	




technologies	 adopted	 in	 biological	 laboratories,	 to	 the	 tensions	 and	 opportunities	














terms	 of	 methods,	 there	 have	 been	 some	 attempts	 to	 pursue	 more	 quantitative	
findings	 to	 supplement	 the	 almost	 exclusively	 qualitative	 scholarship	 that	
documented	above	 that	has	dominated	 the	 field	 to	date.	An	additional	part	of	 this	
trend	 is	 to	 utilize	 methods,	 literature,	 and	 concepts	 not	 only	 from	 the	 history	 of	
biology,	but	also	from	philosophy,	sociology,	and	anthropology,	including	continental	
approaches.	As	the	majority	of	literature	on	the	history	of	experimental	organisms	













model	 organisms	 discussed	 above,	 commanded	 overwhelming	 attention,	 and	
historians	 also	 came	 to	 pay	 greatly	 increased	 attention	 to	 research	 on	 particular	
species	in	the	latter	half	of	the	century.	The	turn	of	the	millennium	brought	a	renewed	
interest	in	integrative	and	comparative	research	across	species,	biological	fields,	and	





In	 what	 follows,	 we	 devote	 a	 section	 to	 each	 of	 the	 trends	 that	 we	 have	
identified,	 with	 a	 concluding	 section	 outlining	 the	 reasons	 why	 investigating	
organisms	constitutes	a	useful	lens	for	historians	of	biology,	though	of	course	by	no	
means	the	only	useful	one.	Before	delving	into	the	material,	we	should	note	that	our	












in	 other	 research	 contexts	 (such	 as	 observational	 fieldwork,	 zoos,	 museums,	 and	
clinics)	is	highly	multidisciplinary	and	evidences	a	variety	of	different	concepts	and	
trends	in	comparison	to	that	which	focuses	on	experimental	organisms.	Finally,	while	
drawing	 attention	 to	 some	 of	 the	 key	 contributions	 from	 continental	 Europe	 and	











and	 1980s	 tended	 toward	 broader	 narratives	 examining	 particular	 scientists	 or	
institutions,	or	 the	emergence	of	certain	research	 fields	or	national	styles	of	doing	



















Nathaniel	 Comfort	 (2001)	 comment	 extensively	 on	 the	 significance	 of	 Barbara	
McClintock’s	handling	of	maize	within	their	biographies	of	the	scientist,	although	the	











of	 emergent	 research	 traditions	 or	 fields	 in	 biology,	 which	 again	 touched	 on	
experimental	organisms	but	did	not	explore	 their	 specific	roles,	 characteristics,	 or	




(1966)	 tracing	 the	 origins	 and	 accomplishments	 of	 the	 Phage	 Group	 through	
milestones	as	seen	by	its	participants;	this	study	is	a	classic	in	the	history	of	biological	
community	 formation	 but	 the	 organism	 is	 not	 central	 to	 this	 discussion.	William	
Coleman’s	 examination	 of	 Claude	Bernard’s	 views	 on	 the	 discipline	 of	 psychology	
(1985)	 does	 address	 the	 epistemological	 importance	 of	 experimenting	 on	 living	
organisms,	and	yet	does	not	devote	much	attention	to	the	type	of	organisms	used	by	
Bernard	 in	 his	 research.	 Bernardino	 Fantini’s	 (1985)	 investigation	 of	 organismal	
choice	 in	 embryological	 and	 genetic	 studies	 in	 the	 early	 20th	 century	 specifically	
compares	work	 on	 sea	 urchins	with	work	 on	 fruit	 flies	 as	 a	means	 of	 examining	
distinct	 research	 traditions	 which	 each	 of	 the	 organismal	 types	 are	 argued	 to	
‘symbolize.’	Jan	Sapp’s	(1987)	history	of	cytoplasmic	inheritance	discusses	the	use	of	






Finally,	 considerable	 scholarship	 has	 been	 done	 on	 the	 use	 of	 non-human	
organisms	in	the	context	of	the	development	of	biological	research	within	a	particular	
locale,	or	institutional	or	national	context.	This	literature	seamlessly	blends	analysis	








Zallen	 (1988)	 reconstruct	 the	 distinct	 trajectory	 taken	 in	 France	 in	 terms	 of	 the	
reception	of	Mendelian	genetics,	including	passing	discussions	of	research	with	mice	
and	Drosophila.	Considerable	attention	also	was	devoted	to	documenting	American	
trends	 in	 a	 variety	 of	 biological	 subdisciplines	 and	 periods.	 Among	 these	 works,	
Gerald	Geison’s	(1987)	edited	collection	on	American	physiology,	which	spanned	the	
1850s	 to	 the	 1950s	 and	 featured	 chapters	 by	 Adele	 Clarke	 and	 Louise	 Marshall	








on	 key	 themes	 relating	 to	 use	 of	 organisms	 within	 larger	 narratives	 about	





technology	along	with	others.	Much	of	 the	 science	explored	 in	 this	period	utilized	
more	than	one	type	of	organism	(with	some	exceptions	such	as	McClintock	on	maize),	
and	 hence	 it	 is	 not	 surprising	 that	 no	 one	 organism	 is	 central	 to	 any	 particular	
research	 program	 or	 the	 narratives	 about	 it.	 Perhaps	 most	 importantly,	 this	
scholarship	 typically	 hybridized	 the	 methods	 and	 traditions	 of	 intellectual,	
biographical,	 or	 institutional	 history	 with	 more	 detailed	 attention	 to	 scientific	
research,	 and	 to	 show	 less	 influence	 of	 philosophy	 of	 biology	 or	 science	 and	
technology	studies.	Hence	there	tended	to	be	 less	emphasis	on	themes	 from	these	
literatures	such	as	 the	materiality	of	organisms	and	how	 this	 impacts	on	 research	





the	 early	 1990s,	 and	 involved	 focusing	 on	 organisms—rather	 than	 scientists,	
theories,	problems,	institutions,	or	disciplines—as	the	unit	of,	and	narrative	thread	




characteristics,	 and	 behaviors	 of	 individual	 species	 particularly	 those	 imposed	 by	
their	 materiality.	 Thus	 scholarship	 in	 this	 period	 also	 placed	 considerably	 more	
emphasis	on	the	agency	and	specificity	of	biological	materials	used	in	experimental	
research,	especially	organisms.	This	turn	in	the	field	was	due	in	part	to	the	growth	of	
interdisciplinary	scholarship	 in	studies	of	biology,	but	also	to	 influences	of	 themes	
from	 fields	 outside	 of	 history,	 notably	 science	 and	 technology	 studies,	 and	
particularly	sociology	and	anthropology,	and	philosophy	of	biology.	There	are	a	few	
early	precedents	for	this	type	of	work,	such	as	Allen’s	(1975)	article	which	rejects	the	
typical	 ‘discovery’	 account	 of	 Morgan	 and	 Drosophila	 (on	 the	 historiography	 of	
discovery	 accounts,	 see	Woolgar	 (1976)	 and	 Löwy	 (1990)),	 and	outlines	previous	
research	work	with	the	organism	including	the	social	and	collective	efforts	as	well	as	
the	qualities	of	the	organism	itself	that	led	to	Drosophila’s	adoption.	






in	 order	 to	 do	 specific	 types	 of	 work	 in	 the	 life	 sciences,	 and	 several	 of	 the	
contributions	focus	on	particular	organisms	as	‘tools.’	Drawing	on	scholarship	from	
science	 and	 technology	 studies	 and	 sociology,	 anthropology,	 and	 philosophy	 of	




situated,	 as	 outlined	 in	 the	 introduction	 (Clarke	 and	 Fujimura	 1992).	 Among	 the	
articles	 focused	on	organisms,	of	note	 is	Gregg	Mitman	and	Anne	Fausto-Sterling’s	
(1992)	exploration	of	the	rise	and	fall	of	the	flatworm	Planaria	particularly	in	C.	M.	
Child’s	work,	 and	 how	 it	became	 embedded	with	 conceptual,	 social,	 and	 personal	
assumptions	 that	 contributed	 to	 explaining	 its	 lack	 of	 success	 as	 an	 experimental	
organism	(except	for	pedagogical	purposes).	A	chapter	on	R.	A.	Emerson’s	work	with	
maize	 in	 agricultural	 genetics	 by	Barbara	Kimmelman	 (1992)	 illustrates	 how	 this	
organism	was	‘right’	for	not	only	scientific	and	technical	reasons	but	also	for	various	
social	 reasons.	 In	both	 cases,	 the	authors	explicitly	use	 their	 cases	 to	 challenge	 to	





what	 characteristics	 make	 specific	 organisms	 suitable	 for	 particular	 kinds	 of	
research,	 and	 how	 do	 those	 qualities	 evolve	 and	 adapt	 to	 shift	 in	 techniques,	
questions,	and	research	environments	(Lederman	and	Burian	1993),	and	which	again	
came	out	of	a	special	symposium	held	at	ISH	in	1991.		In	this	work,	the	relationship	







and	Doris	 Zallen	 (1993)	 on	 the	 use	 of	 algae	 for	 photosynthesis	 research.	 In	other	
cases,	 the	 ‘job’	 is	 created	 partially	 or	 completely	 by	 the	 features	 and	 behavior	
displayed	by	the	organism	in	the	lab:	part	of	Kohler’s	story	also	fits	this	picture,	as	
does	the	contribution	by	Muriel	Lederman	and	Sue	Tolin	(1993)	on	viruses.	Still	other	
contributions,	 notably	 F.	 Larry	 Holmes’s	 (1993)	 article	 on	 the	 frog,	 reject	 the	
teleological	analysis	of	organismal	use	implied	by	the	use	of	the	terminology	of	‘jobs’	
and	 ‘rightness,’	 and	 instead	 focused	 on	 the	 ongoing	 processes	 characteristic	 of	
scientific	work.	He	provides	an	overview	of	experimental	uses	of	frogs,	which	enables	
him	 to	 highlight	 their	 ability	 to	 withstand	 pain	 as	 a	 major	 motivation	 for	 their	
adoption	as	biological	materials	in	physiology.	
A	milestone	in	this	genre	was	Kohler’s	(1994)	book	Lords	of	the	Fly:	Drosophila	
genetics	and	 the	 experimental	 life,	whose	appearance	 is	widely	 recognized	 to	have	
marked	an	important	moment	in	the	evolution	of	scholarship	on	research	organisms	
(his	 approach	was	 foreshadowed	 in	 several	 articles	 including	 his	 1991	 and	 1993	
described	 above).	 	 Ironically	 enough,	 this	 book	 returned	 to	 the	 classic	 organism	
Drosophila	but	 took	an	atypical	 approach,	 explicitly	 exploring	 the	material	 culture	
and	 way	 of	 life	 of	 experimentalists	 who	 worked	 on	 the	 fruit	 fly,	 which	 he	
conceptualizes	as	their	‘co-worker.’	His	simultaneous	attention	to	the	technological,	
biological,	 and	 moral	 aspects	 of	 both	 Drosophilists’	 work	 practices	 and	 of	 the	
organism	 itself	 set	 a	 precedent	 for	 much	 history	 of	 biology	 that	 was	 to	 follow	






in	 the	more	 general	 literature	 on	 human-animal	 relationships	 (e.g.,	 Serpell	 1986;	
Ritvo	 1987)	 as	well	 as	more	 ecological	 approaches	 to	 history	 (e.g.,	 Cronon	 1991;	
Worster	 1990).	 Kohler	 also	 saw	 his	 work	 as	 a	 call	 for	 scholars	 to	 avoid	 the	
technicalities	and	specificities	which	he	viewed	as	endemic	within	histories	of	special	
sciences	at	 that	 time,	 including	 the	biological	sciences,	 thus	providing	a	model	 for	
development	 of	 more	 ‘general’	 histories	 of	 science	 through	 shared	 focus	 on	
experimental	practices.	
This	literature	grew	in	dialogue	with	the	more	general	trend	during	this	period	
toward	attending	 in	more	detail	 to	material	 cultures	 in	scientific	practice,	 and	 the	
dynamics	of	experimentation,	particularly	in	history	and	philosophy	of	science	(e.g.	
Hacking	 	 1983;	 Shapin	 and	 Schaffer	 	 1985;	 Gooding	 	 	 1990).	 As	 noted	 in	Andrew	
Mendelsohn’s	 (2003)	dialogical	paper	 “Lives	of	 the	Cell”,	 this	 scholarship	 raised	a	
range	 of	 innovative	 questions,	 created	 creative	 tensions,	 and	 had	 an	 overall	




purposes	 because	 several	 of	 the	 systems	 he	 discusses	 in	 detail	 center	 around	 the	
choice	 and	 handling	of	 specific	 organisms	 (such	 as	Ephestia,	 Pisum,	 Eudorina,	 and	
tobacco	mosaic	virus).		
Other	 important	 influences	 included	 the	 debates	 on	 the	 epistemic	 role	 of	
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standardization	 (usefully	 reviewed	 in	 Timmermans	 and	 Epstein	 (2010))	 and	
expanded	discussions	and	problematizing	of	organisms	as	“boundary	objects”	(Star	
and	 Griesemer	 	 (1989);	 for	 an	 application	 of	 this	 concept,	 see	 Keller	 (1996)	 on	
Drosophila	embryos’	transformation	from	transitional	objects	to	boundary	objects).	




encouraged	 viewing	 experimental	 organisms	 as	 technologies	 which	 undergo	
construction	in	a	similar	way	to	any	form	of	scientific	instrumentation	(e.g.,		Bijker,	
Hughes,	 and	 Pinch	 1987).	 Another	 relevant	 concept	 was	 Steven	 Shapin’s	 (1988)	
application	of	E.P.	Thompson’s	term	‘moral	economy’	to	scientific	workplaces,	which	
encouraged	 other	 historians	 to	 relate	 the	 use	 of	 research	 materials	 to	 the	 social,	
ethical,	 and	 institutional	 norms	 and	 conditions	 of	 laboratory	 work.	 An	 essay	 on	
research	materials	in	the	reproductive	sciences	by	Clarke	((1995),	revised	from	her	
contribution	 to	Geison	 ed.	 (1987))	 similarly	 stresses	 the	 need	 to	 develop	 a	 richer	
concept	of	‘ecology	of	knowledge’	relating	to	the	organization	of	research	materials	
(including	 organisms)	 and	 the	 development	 of	 techniques	 to	 study	 them,	 hence	








instead	on	their	 importance	 in	 trade	and	food	cultures	(see	 for	 instance	the	many	
monographs	 devoted	 to	 the	 potato,	 none	 of	 which	 explore	 its	 use	 in	 scientific	
research,	such	as	Salaman,	Burton,	and	Hawkes	(1985),	Zuckerman	(1999),	Reader	
(2009),	Smith	 (2011),	 and	Gentilcore	 (2012)).	A	notable	exception	 is	 the	Reaktion	
series	on	‘biographies’	of	animals,	which	includes	brief	discussions	on	organisms	as	
experimental	 subjects	 in	 the	 case	 of	 the	 rat	 	 (Burt	 2006),	 chicken	 (Potts	 2012),	
octopus	 (Schweid	2013),	 leech	 (Kirk	and	Pemberton	2013)	and	 rabbit	 (Dickenson	



















historical	 study.	 This	 trend	 was	 accompanied	 by	 increased	 attention	 to	 scientific	






explore	 the	diverse	 practices	 of	 scientists	who	work	with	 various	organisms	with	
focus	on	a	range	of	themes,	including	the	ways	in	which	these	organisms	are	used	as	
resources	for	longer-term	collaborative	projects,	how	they	are	integrated	into	specific	
projects,	 the	 details	 of	 particular	 set-ups	 within	 experimental	 settings	 and	 their	














where	 the	 concentration	 of	 resources	 around	 few	model	 species	was	 increasingly	












how	 standardized	 mice	 came	 to	 have	 the	 prominence	 which	 they	 now	 have	 in	
contemporary	 biomedicine,	 including	 the	 methods	 for	 balancing	 their	 natural	
attributes	 with	 laboratory-induced	 features,	 with	 particular	 focus	 on	 the	 Jackson	
Laboratories;	 this	work	 is	particularly	 important	due	 to	 its	 stress	on	processes	of	
standardization	 and	 their	 effects.	 Soraya	 de	 Chadarevian	 (1998)	 and	 Rachel	 A.	
Ankeny	 (2001;	 2000)	 explore	 the	 development	 and	 use	 of	 the	 nematode	





de	 Chadarevian	 (2002)),	 a	 theme	 that	 continues	 in	 Sabina	 Leonelli’s	 (2007)	
investigation	of	the	use	of	the	mustard	cress	Arabidopsis	thaliana,	which	traces	how	
the	material	features	of	the	organism	in	particular	together	with	the	growth	in	and	
efforts	 of	 the	 international	 community	 associated	 with	 this	 work	 together	 made	
Arabidopsis	the	most	well-researched	plant	model	organism.	Marcel	Weber	(2004)	







range	 of	 disciplinary	 perspectives	 or	 research	 traditions	 including	 embryology,	
physiology,	genetics,	and	biochemistry,	and	the	hybridization	of	these	fields	within	
their	 experimental	 system.	 Angela	 Creager	 (2002)	 examines	 Wendell	 Stanley’s	
laboratory’s	use	of	tobacco	mosaic	virus	and	how	the	experimental	techniques	and	
instruments	that	they	developed	came	to	be	used	by	others	studying	TMV	and	beyond	
in	 other	 fields	 of	 research.	 Christopher	 Lyons	 and	 Karen-Beth	 Scholtholf	 (2015)	
follow	the	evolution	of	the	wild	grass	Brachypodium	distachyon	to	its	current	status	
as	 a	 model	 organism,	 drawing	 together	 distinct	 trajectories	 which	 ground	










late	 19th	 and	 early	 20th	 century	 psychophysiological	 research,	 and	 how	 these	
organisms	forced	researchers	to	change	their	views	on	the	ontological	status	of	these	
organisms	which	in	turn	had	major	impacts	on	fundamental	concepts	in	psychology.	





T.	 Bonner’s	 work	 with	 the	 slime	 mold,	 Dictyostelium	 discoideum,	 and	 how	 it	
contributed	to	his	views	on	developmental	theory	and	practice,	is	explored	in	detail	
in	Mary	 Sunderland	 (2011).	 Robert	Meunier	 (2012)	 traces	 the	use	of	 zebrafish	 in	
developmental	biology	from	the	1970s	on	and	its	use	as	a	platform	for	mechanistic	
models.	
In	 general,	 this	 literature	 emphasizes	 the	 practical,	 biological,	 and	 epistemic	






extent	 to	 which	 organismal	 features	 and	 behavior	 adapt	 to	 experimental	
environments,	 which	 often	 results	 in	 radical	 changes	 in	 the	 characteristics	 of	
organisms,	thus	potentially	compromising	any	attempts	to	draw	easy	inferences	from	
the	study	of	life	in	the	laboratory	to	knowledge	about	life	in	the	wild	(e.g.,	Griesemer	
and	 Wade	 1988;	 Griesemer	 and	 Gerson	 2006).	 A	 related,	 though	 perhaps	 less	




documented	 the	 sophisticated	 interplay	 between	 experimenter’s	 objectives,	
organismal	behaviors,	and	the	design	and	modification	of	the	space	where	animals	
are	kept	in	the	case	of	rats	in	behavioral	psychology	(Ramsden	2011a;	2011b;	2012),	
sheep	 in	 the	 investigation	 of	 the	 psychology	 and	 physiology	 of	 stress	 	 (Kirk	 and	
Ramsden	 forthcoming),	 and	 the	 production	of	 standardized	 and	 germ-free	 animal	
strains	(Kirk	2008;	2012;	2013).		










of	 experimental	 settings	 related	 to	 psychology,	 with	 particular	 attention	 to	 the	
interplay	 between	 the	 practices	 associated	 with	 use	 of	 these	 organisms	 and	 the	
underlying	 conceptual	 and	 experimental	 assumptions	 that	 accompanied	 such	
research;	 a	key	 theme	 in	her	work	also	are	 the	 trade-offs	between	 the	benefits	of	











and	 its	 contributions	 to	 knowledge	 of	 heredity	 are	 examined	 in	 Roger	Wood	 and	
Vítezslav	Orel	(2001),	with	particular	 focus	on	the	activities	of	non-scientist	sheep	
breeders.	The	increasing	amount	of	research	on	dogs,	which	includes	work	by	Kirk	
and	Ramsden	discussed	 above	 (as	well	 as	Kirk	 (2014)),	 is	 particularly	 interesting	
insofar	 as	 it	 documents	 the	 research	 implications	 of	 these	 animals’	 roles	 as	
companions	as	well	as	‘workers’	engaged	in	the	provision	of	specific	services	(such	as	






Ritvo's	 work	 (e.g.,	 2010)	 also	 is	 of	 note,	 as	 an	 example	 of	 broader	 historical	






and	 the	 importance	of	processes	of	 standardization	and	community	building;	how	
organisms	can	be	used	to	bring	together	several	disciplinary	perspectives	or	fields;	
and	 how	work	 with	 particular	 organisms	 helps	 to	 shape	 underlying	 concepts	 or	
theories	in	the	life	sciences.	
	






exclusively	 qualitative	 scholarship	 based	 on	 in-depth	 interpretative	 study	 of	





which	 can	 be	 supported	 by	 computational	 analysis	 and	 typically	 require	 the	
commitment	of	larger	research	groups	(including	individuals	with	skills	from	other	
disciplines,	such	as	statistics,	computer	science,	and	information	systems).	Examples	
focused	 on	 experimental	 organisms	 include	 early	 work	 by	 Churchill	 (1997)	 with	





the	origins	and	development	of	research	within	 specific	 labs,	 an	approach	we	 feel	
could	be	usefully	applied	to	other	areas	and	periods,	as	well	as	application	of	more	
‘computational’	 approaches	 as	 recently	 advocated	 by	 historians	 of	 science	 (e.g.,	
Laubichler,	Maienschein,	and	Renn	2013).	
Another	 approach	 to	 promoting	 methodological	 innovation	 with	 regard	 to	
historical	studies	of	organisms	and	the	research	associated	with	them	is	to	integrate	
insights	from	the	history	and	philosophy	of	biology	more	explicitly	with	literature	and	
concepts	 from	 cultural	 and	 intellectual	 history,	 sociology,	 and	 anthropology,	
including	 continental	 approaches	 (which,	 as	 we	 noted	 in	 our	 introduction,	 have	






which	 the	 terminology	 of	 ‘boundary	 objects’	 was	 coined.	 More	 recent	 examples	
include	 Nick	 Hopwood’s	 (2015)	 article	 on	 public	 views	 on	 amphioxus	
(Branchiostoma);	 Sarah	 Franklin’s	 (2007)	 book	 on	 Dolly	 which	 contains	 useful	
historical	material	on	the	economic,	social,	and	scientific	significance	of	the	creation	
of	 this	 clone,	 presented	 within	 a	 broader	 anthropological	 frame	 that	 seeks	 to	
contextualize	 the	 significance	 of	 this	 animal’s	 creation;	 and	Kirk’s	 (2008)work	 on	
guinea	 pigs,	 which	 blends	 history	 of	 science	with	 economic	 and	 social	 history	 to	
analyze	 how	 specific	 laboratory	 organisms	 were	 sourced,	 and	what	 the	 resulting	
consequences	were	in	terms	of	their	experimental	handling	and	the	knowledge	thus	
produced.	More	emphasis	on	the	range	of	financial	and	economic	situations	in	which	
organisms	 are	 selected,	 sourced,	 and	 disseminated	 for	 experimental	work	 is	 also	
crucial	to	comparing	the	handling	of	specific	species	and	identifying	patterns	attached	
to	specific	cases.	This	gap	 is	particularly	evident	 in	 the	case	of	research	on	mouse,	
where	the	commercial	value	attached	to	transgenic	mice	over	the	last	two	decades	
has	 fundamentally	 altered	 the	 directions	 and	 dynamics	 of	 molecular	 biology,	
particularly	in	its	medicine-facing	incarnations,	as	documented	for	instance	by	Gail	
Davies	(2013).	
Aside	 from	 methodology,	 what	 has	 become	 evident	 of	 late	 is	 the	 need	 to	
diversify	the	historiographical	foci	employed	in	historical	research	on	experimental	
organisms.	For	a	start,	the	majority	of	literature	to	date	has	focused	on	genetics	and	
molecular	 biology,	 thus	 leaving	 aside	 the	 numerous	 roles	 and	 uses	of	 non-human	






the	 use	 of	 organisms	 in	 stem	 cell	 research	 and	 Nersessian’s	 on	 ‘in	 silico	 model	
systems’	[forthcoming]).	Luis	Campos’	(2015)	book	on	radium,	for	instance,	mines	a	
treasure	trove	of	new	material	on	hitherto	unacknowledged	contributions	to	plant	
development	 and	 evolutionary	 engineering	 by	 researchers	 working	 on	 various	
organisms.		
Furthermore,	 some	 of	 the	 most	 philosophically-inspired	 approaches	 to	
experimentation	on	non-humans	are	starting	to	look	beyond	research	on	individual	
species,	 and	 thus	 increase	 the	 body	 of	 scholarship	 that	 compares	 the	 handling	 of	
different	organisms	in	various	types	of	experimental	contexts,	as	well	as	work	across	
species	and	on	groups	as	units	of	analysis,	including	not	only	research	on	population	
science	 but	 also	 on	 entomology,	 microbiology,	 zoology,	 ecology,	 and	 other	 fields	
concerned	with	 dynamics	 outside,	 rather	 than	 only	within,	 individuals.	 	 Examples	
include	Ankeny	and	Leonelli’s	 (2011)	 comparison	of	 the	history	and	use	of	model	
species,	Rasmus	Winther	et	al.	(2015)	on	modeling	populations,	Griesemer	(2015)	on	
the	 role	 of	model	 taxa,	 and	Maureen	O’Malley	 (2013)	 and	Alan	 Love	 and	Michael	
Trevisano	 (2013)	 on	 microbial	 cultures.	 All	 of	 these	 topics	 are	 in	 need	 of	 more	
extensive	and	detailed	historical	research.		
Such	 historical	 approaches	 can	 sometimes	 require	 conceptualizing	 research	
environments	as	going	beyond	the	lab	and	as	including	fields,	zoos,	clinics,	hospitals,	
museums,	 and	other	places	of	relevance	 to	 the	 study	of	non-human	organisms	 for	
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scientific	purposes.	This	 type	of	 focus	is	already	well-established	 in	environmental	
and	agricultural	history;	a	prominent	example	is	Kathy	Cooke’s	research	on	early	20th	
century	 breeding	 research	 on	 chicken	 and	 its	 intersections	with	 farming	 practice	
(Cooke	1997).	However,	these	approaches	have	yet	to	be	fully	exploited	in	historical	
studies	of	the	role	of	experimental	organisms	in	research.	Some	prominent	scholars	
have	 started	 to	 make	 inroads	 into	 exploring	 the	 use	 of	 organisms	 in	 these	
environments,	 although	 for	 the	 most	 part	 their	 focus	 remains	 on	 broad	 cultural,	
scientific,	 and	 institutional	 trends	 rather	 than	 on	 the	 organisms	 themselves.	 For	
instance,	Kohler	(2002)	mentions	several	organisms	in	his	exploration	of	research	at	
the	 border	 between	 lab	 and	 field,	 and	 yet	 does	 not	 specifically	 discuss	 their	
contributions	to	shaping	these	boundaries.	Similarly,	Harwood	(2005;	2012),	Berris	
Charnley	(2011),	Giuditta	Parolini	(2015),	and	Dominic	Berry	(2015),	among	others,	
have	 probed	 research	 cultures	 and	 practices	 at	 the	 intersections	 of	 farming	
techniques	 and	 knowledge,	 agricultural	 policy	 and	 governance,	 and	 biological	
research	(particularly	Mendelian	genetics),	yet	this	strand	of	research	does	not	tend	
to	place	emphasis	on	the	role	that	specific	species	of	plants,	and	particularly	wheat	
and	 barley,	 played	 in	 British	 and	 German	 agriculture-focused	 research.	 Looking	
instead	at	biomedicine,	Ilana	Löwy	and	Jean-Paul	Gaudillière	have	documented	the	
use	 of	 animal	 models	 in	 hospitals	 and	 clinics.	 Löwy	 (1992)	 in	 particular	 devotes	






types	of	biomedical	 research	 (e.g.,	Gaudillière	 (2008)),	but	does	not	explore	more	
detailed	 questions	 concerning	 the	 role	 of	 non-human	 organisms	 in	 medical	
environments.		
More	historical	work	also	is	being	carried	out	on	the	role	played	by	zoos	and	
botanical	 gardens	 in	 promoting	 experimental	 and	 observational	 research	 on	 non-
human	organisms.	Research	focused	on	contemporary	history	includes	Carrie	Friese	
(2013)	on	the	cloning	of	endangered	animals	in	zoos	for	conservation	purposes,	and	
Lene	 Koch	 and	 Metter	 Svendsen	 (2014)	 on	 capuchin	 monkeys	 initially	 used	 for	
psychiatric	research	and	then	brought	into	a	private	zoo,	where	they	became	subjects	
of	an	altogether	different	type	of	experiment	concerning	conditions	of	life	in	captivity.	




organisms	 are	 broadening	 beyond	 Europe	 and	 North	 America	 to	 include	 more	
research	 on	 scientific	 practices	with	 experimental	 organisms	 in	 the	 former	 Soviet	
Union	and	Russia,	Asia,	South	America,	and	Africa,	as	well	as	continuing	work	in	other	
languages	 that	 document	 national	 episodes	 and	 trends	 (of	 course	 there	 has	 been	
some	 previous	 excellent	 scholarship	 on	 these	 locales,	 some	 of	 which	 has	 been	
discussed	 above).	 The	 globalization	 of	 historical	 outlook	 is	 becoming	 increasingly	
prominent	 across	 a	 range	 of	 subfields,	 and	 presents	 fascinating	 methodological	
questions	concerning	the	meaning	and	possible	methods	 for	making	cross-cultural	
comparisons,	 the	 difficulties	 of	 mastering	 the	 relevant	 languages	 and	 primary	
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sources,	 and	 the	 complex	 work	 of	 contextualization	 involved	 in	 investigating	
multinational	 research	 programs	 (see	 Chapter	 17).	 Examples	 of	 relevant	 work	
focused	 on	 non-Western	 settings	 include	 explorations	 of	 plant	 genetics	 in	Mexico	





Phillips	 and	 Sharon	 Kingsland,	 brings	 together	 contributions	 spanning	 over	 two	





	 Our	 journey	 through	 the	 Anglophone	 historiography	 related	 to	 the	
experimental	use	of	non-human	organisms,	 though	 limited	 in	scope	and	timescale,	
emphasizes	the	extensive	interest	paid	by	historians	of	biology	to	this	topic,	and	the	
variety	 of	 approaches	 and	 styles	 used	 to	 pursue	 it.	 	 In	 closing,	 we	 would	 like	 to	
address	a	question	that	lies	at	the	core	of	such	work	and	its	extension	into	the	future:	
whether	and	how	such	literature	is	still	relevant,	and	for	what?	In	other	words,	what	






the	 organisms	 used	 as	 experimental	 tools,	 and	 the	 reasons	 and	 circumstances	 for	
their	use,	is	important	for	at	least	five	reasons.	First,	it	helps	to	unravel	the	material	
basis	 of	 theoretical	 developments,	 and	 the	 extent	 to	which	practical	 and	 concrete	
concerns	shape	and	guide	experimentation	and	its	outputs.	Second,	it	forces	focus	on	
questions	 concerning	 where,	 be	 it	 geographically,	 institutionally,	 culturally,	 and	
otherwise,	 research	 is	 being	 conducted,	 since	 the	 choice	 and	 use	 of	 non-human	
organisms	 varies	 dramatically	 depending	 on	 social	 norms	 and	 availability	 (e.g.,	
whether	researchers	can	source	the	organism	in	question	locally,	or	need	to	procure	
it	through	trade	or	exchange).	Third,	it	brings	to	the	fore	questions	about	the	limits	
and	 opportunities	 related	 to	 standardization	 practices,	 attempts	 to	 enact	
experimental	control,	and	the	status	of	technology	and	instrumentation	in	scientific	
















by	 showing	 how	 the	 model	 organism	 concept	 has	 been	 prominent	 in	 biological	
research	 agendas	 over	 the	 last	 three	 decades,	 making	 it	 more	 difficult	 to	 pursue	














they	 should	be	 regarded	as	models,	how	processes	of	 idealization	and	abstraction	
contribute	to	and	warrant	their	use,	when	and	why	arguments	about	projectability	of	




epistemic	 structures	 and	 shared	 scientific	 practices	 within	 the	 communities	 of	
scientists	 focused	on	 these	organisms	 influence	 the	ways	 in	which	 the	 research	 is	
conducted	and	how	 these	organisms	are	understood.	As	we	noted	 in	 the	previous	
section,	some	of	this	work	has	made	a	significant	impact	on	historiography,	pushing	
historians	 to	 pay	 more	 attention	 to	 the	 framing	 and	 objects	 of	 their	 scholarship.	
Accordingly,	 we	 encourage	 more	 productive	 dialogue	 between	 historians	 and	
philosophers	of	biology	on	this	topic,	as	well	as	better	awareness	among	historians	in	
this	 field	 of	 related	 useful	 discussions	 in	 the	 social	 sciences.	 A	 recent	 debate	 in	
anthropology,	 for	 instance,	 concerns	 the	 idea	 of	 “multispecies	 ethnographies”	
focusing	 on	 hitherto	 undocumented	 encounters	 among	 “non-charismatic”	 species	
(Kirksey	 and	 Helmreich	 2010),	 which	 are	 those	 types	 of	 organisms	 defined	 in	
opposition	to	the	“charismatic”	species	such	as	whales	and	tigers	 that	are	used	by	
environmental	activists	as	flag	bearers	for	conservation	concerns.	Beyond	this	single	
example,	 there	 is	 a	 vast	 scholarship	 on	 human-animal	 relations	 and	 intersections	
between	species	in	anthropology	and	cultural	studies	which	could	be	explored	to	see	
whether	some	of	these	ideas	can	be	co-opted	to	expand	the	quantity	and	variety	of	
species	and	 research	 settings	under	 investigation,	 and	also	 the	 impacts	of	human-
non-human	organismal	relations	on	biological	research.		
In	turn,	new	historical	work	can	provide	critical	starting	points	for	conceptual	
discussions	 of	 interest	 to	 all	 students	 of	 the	 life	 sciences,	 whether	 they	 are	
philosophers,	 sociologists,	 geographers,	 or	 anthropologists.	 	 A	 case	 in	 point	 is	 the	





in	 the	 first	place,	how	organisms	are	grouped	and	standardized,	 and	what	 impact	
these	practices	have	on	 their	 representational	power	vis-à-vis	other	organisms	or	
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